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Abstract of JP521 8494 

PURPOSE:To provide a method of manufacturing an optical 
element which can be monolithically formed together with a 
silicon semiconductor circuit on the same board. 
CONSTITUTION: An optical element contains SiOx (0<X<2) 
as component. The optical element is produced through a 
method composed of a first process where the surface of 
silicon is irradiated with oxygen atom or oxygen molecule 2 
of high kinetic energy to inject oxygen into silicon and a 
second process where oxygen -injected silicon is thermally 
treated to combine oxygen and silicon together to form SiOx 
(0<x<2). 
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iotf^tlfcS iO x (0 < x < 2) £j5£#£ LT 
[ft*S2] MIES i O x h/US-^y-feV;^ 

[1**93] mJtes i O x ^~>y = vjfciMWWJ-iHi 
v-y 3i/+k:»*«:aAi-6iflei:» tufc 

s i o x (o< x <2) zMj&tzi&utfr 

[3**5 6] P nf^?:tt5v'y^y©pn^j5 
§tS iO x (0<x<2) Z&ftb LT*trti*i»K 

U ayJriftltS^ t(cJ;oT^*i: v-y a^t^M 
S i O x (0<x<2) Sr^-f-SiSeir^b 

v-y ^ismtmt®frbf&z&%mttirz>-£ffiwmm. 
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b^S*^T*>5. tLT, :©J:5 40EICT?tt. 



[0 0 0 3] *^**<0*&«#aii]I&rotmi: 

mt-r^-R^mm^, %%m=f-. el (x^ im./u 

Si<CoT.< So 

[0004] m*.&* gWE*t?it*^«T-^©^r«tt** 

It. (1) 7/7^ K-7^y?^7-^-X (Appl.P 
hys. Lett. ) f 56t23 7 9l (1 9 9 0f) fcSB*i 

Sixfc, «ffl*siMtJB!tf*^fcs iaaMffi^, (2) s> 
•Y-^/l' • ^ • T7°7-Y K • 7-f v^^Q.Appl.Ph 
ys.)SS5 2%A 2 4 11 (1 9 8 1 *?) fcE*Stufc^ 
n— 7= T^^f — (glow discharge) jfet?i§fg£;h/fc. 
S i O x )6©7* ^"fe (photoluminescenc 

e ) (3) 77 , 7^K-7^v ! ^^X- V^-Xf 

59t3 0 4l (1 9 9 l¥) lCfE4fc£*Lfc, 
i (OVgj&itfiLlz.X-oXftbtlZ&TLIti'V (4) M 

OS«3tS i -FET<7> VJS^fc(t5T^7 

(avalanche ) ghMZft-otc* y Y^\ X ),T (hot carr 
ier ) (5) S 117^77^^©^ 

[0 0 0 5] 

(3) Lfif^liifioK 9 til L*S3lffl Wett* 

\\ (4) «>5i*tt, ^fc^tjU^^FS^^- 

=i-t LTIifSc^^BfeSr^LTt^o (5) ©a 

[0 0 0 6] ±IE(2) ©S i O x ©7^- b/W 

L-7ttc7)T'fc5c *fc, ±ie©S i O x SrflJ 

fflUfc*3t^*— K (LED) RXfS i O x , SiN 
x , S i O x N y Hc9^7tm*^fiJfflLfcEL*^(0« 

[0 0 0 7] fiP*>, *^PJ<7)@^(±, >>!)=yi:ftW» 
tUT, v-y =V3Ri|fe!»#:iaKtlR|-*«±te»J«* J »r 

[0 0 0 8] 
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fcS iO x (0<x<2) SrfiE^i: UT^tf*^*-7-(c 
<fcoTi§J5££;ft<5> 0 

[0009] *fc, ±fe*^s^i4> Vy ^wsmc 
tMt^yayt^^ sio x (o< x < 

So 

[0 0 10] *ISMK:*<J<»3t* ; ?-f±, p ng^tt 
t5->y3^0p nt^iEftCS iOj (0 < x < 2) 

[0 0 1 1 ] 
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[0012] mi ©^is«#<73&ft»m^ zim-rz 
u ~>y =>-£SwrtgB3icK»^aA-t-?>o rc-c, 

v-y 3V4fcH*4ft^y avov^ii-etav^ * 

[0013] ±eo J: 5 »cl6#*saASixfca« 
fc^*aasrfTt\ aEA^^fe^t ~>y ^^zm^mt 

SiO, (0<x<2) tr£tHWH&4 #H 

«\ v-y = ^wa^tt^o-Qhf^s.. 

^ftJC&l^X, ^©M^Jtxtt, aA1--5^mSSi 
M&aftttK: ±ot, o d» 2 4 T?©«Bffl-egjffiftteg 

[0 0 14] ±e©J:5tefW**tfc*jMEj)af^Ht, 
S i o x ^7^- h/i'$.*y±l'X$h% : Z7jk-t~ k&mm 
UT, Alt L-fc5t<7?ft*t(4^^5S*cD^^1-5o 
--T% S iOj ©7^- b/U$^yir>-^^)tt c -^K 
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[0 0 15] SiaAiMliV^*^©l5fifel 
[0016] ±E©*«fefc Ifc^otttM^^^ 

[0017] [HlWi] 

B±fc, lookev ©j.^/^^— fcjpiBSixfc»*>r^-' 

^1X1 0 17 cm-2cO K-X-eaALfc 0 JJtV^ 
>0 Mffl^T5 0nm<DjKJ¥OS i O2 SrJBfiSUT^ 

^ ii#iittu 0 0 ot;©jajt 3 oftm&t&m 

[0 0 18] Kl«2] 5^yfg'>!inyS^| 

V »caiifi$tbfcifc*>f ^-^5:5 X 1 0 16 cm 

-2(7) K-XtaAl/Co &l^T\ S«B^]±CVD 
feSrffll^Tl 0 0nm<Dmm<DS P0 2 ^LT^^ 

ftSlfSHft^^^^TTBUiafcJ:*? 1 2 0 ot^Sti 
Lfci:;L5, 5 5 0nmffi{f{ct: 0 -^^SSr^o^^ h/ix 

[0019] [^Jfi^J 3 ] 4 -f ^^e^«KO«BB± 
^ N RF-7^.Ft3y^V^feHJ;oT4 0 OnmOM 

RM*Ufcfcr5, 6 0 0nmifi^^t 0 ~^KA^o^^ 
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[0020] m 3 ft, ^wz^itm+imm ufcfg 2 

S i O x (0<x< 2) bT-&tf®#8#»$; 
S*VC<^4. pS««5&tJ«nSI««6«>ianiSd»P>pn 

I^TS i O x fc&AS-h,. **SE*f±»l© 

fcasfti-5fcft, f^ssH#ic x ©ffltewwi-*' 

[0 0 2 1] 04SVI2I5li, H3»^/4>?>W5t«Bt 

t, m3 tm-(o^matm-<^n^Hv, mmtm 

WteGlfc-fZo lift 9 (4. Bl4ro < t5tpn^©»fS 
Ic, S i *fcSii$*-aR!>tilLTt>Av\, Sfc^fEKK 

$*<5#ffia\ spffirtKlpS!««5Xt5nS!««6S:?B 

(4. S i ^fc4srt5«3t9©aai®ffi©SUIS*»t>> pI 
5 * fctt n MfSJgc 6 Off £ (C«±IB*S 9 , 

CS. SiOj LT^tf«W£8©*If4, 

otiS»li4t\ 3Efc, fH$8(4, £>f LtpW 
5»tfna««6©W««fci:oTaa;ttfetu-CV>5i8&5l 
(4& < , Pitlfa— ^(Dffl&KOZf-WLV bftX bffifr>te 

[0 0 2 2] *HI6«*©«3fc||l^-Krj3t^l[55*JS 
it, ^#B©j£^lcKltfc^/cS i O x #p n»&© 
^t-K«5r»WiV^h S i O x (DfS. 

wJxfe©jfet4^-C, *-7-Of^**jSfe, f^»^#fcH^o 

i o x • 3c&k*mz>zt\ci.oXi¥m£)nZ>o 
;©^, S IMOXft©<t?ti«tSfi^t#*5 
Si02#Si t^BiL-CL* 5©t?v WKStSSr 

[0 0 2 3] *|QfiMII«©383t*^©AI*«S:«TK:S% 
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[0 0 2 4] [H^J4] #l£>l£, 4 V7-g<0lM£ft 
n^g^g ( (100) m, «0i*O. 0 1 Gen.) <D 



i6 C m-3(£>gg-t- y v£ K-fy^iW^ nS^tr^ 
^>-Y/uJI& 2 0 /i mSwBSttMtfc. #;^T\ 
r^nSx^^v'^II'^nV^ K— Xfi7 X l 0 
14 C m-2 x Jnjg^/Udf— 3 OkeV tSAL, ^tuSrSUi 
^B^T^ 5 0tt6 0^7--/Hfc. Mfc. 1 
2 OkeV ©Jt^yUdf-KJoSSixfcifeSfW^-V* 1 X l 

0 i6 cm -2cr, k-x-csal, amnismf-ei 0 0 0t 

t3 0^7--;VLfc. iWjStSiSiSii I T OJK5r 8 
-C3i®Lfci t 6. S«ffi#l6lfc, 6 0 Oiun&flFKtr- 

lt ^ 5 w t tmm £ ixfc. 

[0 0 2 5] [SOII«5] «JH)R:, «3Qt«©*iB± 

(C, fflECVDftCiot, 1 0 16 cnr 3 ©iggT*y 
K-7"$tu5 4 9(-nS#ISB B aS i JiHSrO. 4(imi© 

y y^77-f-ist^tyaA • »Miss:ffi^ 

t, S©y l^tt^-ftf— KSr»J*Ufc. *t> 

F^W-fcSitS 10 0 M m©Rffm®l4, y >"£ K-X 
42X1 O l5 cra- 2 , mm^*/^*?— 1 5 OkeV T'SA b 
Tn + L, 1 OpmBTWWIOi 

1 0 MffiWU l/ymmz. K-XS5 X 1 0 15 

cm-2, OkeV fiiAlTp + ^«ci 

itl?rIi»i^T*9 5 0tt*3 0^7=-^ 

m&KZtl&X 5 m mA (3 iiA//c^-&*I 10/im©!Jy 
5 OkeV Ox^/l/if- fcAPii$ttfcil3tt-r 
^-^?r4 x l 0 16 cm-2<7) K-XfftAL, ^^ffl^* 
T'lOO 0tT*3 OftfflT—— /Hfc. rWf^*!^ 

[0 0 2 6] 2>:(c, *»WSrSESEB»S!E LUt^toiJB 
bfc^3«||ljfiffi«tco^TSLW-r-5o Kr3*OJ:5H:, 
ft* i 5 ^ n w * ^ -y - i?fe-eita £ titc&Mi'X?) 

v-y =>>wtitvo (s i o x ) -^y =>^mt%) (s i n 
5„ *«w#e>©w5£-c»4» 3j«afl* (s i 

O x Ny ) fc^ro^JtSr^-t-wir^^TVS. * 

[0 0 2 7] HI 6 F±» *Hifeflg«©E LiiF-<D«^«l: 

(S i O x , SiNj, S i O x N y ) ^?>fiS;5^3tS 
lOOi^Slc. rro^JtSl OSrf-vK-f s'f-tci-SJ: 
5fc|6»il l5tfl2«$}iTP2.. Htc, *ti 



5. ZCDm^C W& 1 4£iILx£ift®!IJ; 
9 ^SftltEE 1 5 SrEWJP-TS t , ISftS 10ltiu-nn 

+^t«itttti, nmm 1 1 1 2 r t asxt 

[0 0 2 8] i/V =■ Vft^WJfM^fetCO^X 

Affile LfcT£|5mill 4(DJilc^»gl 2&7FM 
IlOiU Hl^±f|5^»g i i Rtf±iV>m.M l 3 

[ 0 0 2 9 ] H 2 ©*?£tt\ -f^y&ASrfflV^kWX 
li^*w-r^-^5riiA-t-5wi:(cJ;9, **£ftfc:BfS© 

©st£{t©;&giascx, -f^&.A^m^m^m 

[00 3 0] *HSIi<DE L*^-©J|H»«*aTte* 

-r. 

[0 0 3 1] [3Ufe#l6] flfjfcfc:, ^f5^S«±fcSW 

in 2 o 3 iiooo a©jhj¥x^/&u m 

£rTSP«1St Lfc„ ^V^feXS i 3 N 4 $r 2 

OOOAoRfTJMU Iiftfc-TaWMWfcLfc. * 

v'Sres i o x ^soooASiau Hic&mirPltil 

ffflS^T^ 0 O'CXH^SU S i O x 

fc„ r:x\ Mitxtti. lirbfco :©t, Sio 
x Mi. 9J£l^E3t©A lJg£:3 o o 0 A©J&J1 X7&£ 

££S©S i 3 N 4 ^Slc^qgp^ij-, I n 2 O3 T 

[0 0 3 2] ±15© £ 5 fcffcH Ufc*^ <0±T©«ffiW 
Ul % 2 00V, 1kHz ©^&£^mJ±£EWPbfct r 

[0 0 3 3] [|tJ6^ 7] 3D*{C % 53SS*±fc:S03« 
min 2 O3 ^2 0 0 0A©IHT«U 
■T8P®££ Ufc. LPCVDftT'S i 3 N 4 £2 

0 OOArolftMU d^^TSB^Si: Ufc„ -t 
UT, ID.C< LPCVDjfe^fefai/!) 0 0 0 

A©jRff-n§srLfc. rw^iev'ynylic, 9 0ke 

V (D^/l'df— (C^JP^^tl/fc^lff-Y^-^* 5 X 1 0l6 cn i 

-2© K-XT-&AU 3Efca*#ffl*^tf 8 0 oic-cas 
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^7 7^-18X5 0 0 nm^W^S-^UX^^-- 

f^utttk:, i 3 n 4 E-ettaufc. r 

£3 0 0 0 A©Jg|Jf:X7# jEife U ±gp*@i: Lfc c *^ 
fc, ALK^fJlfcfigOS i 3 N 4 ^SflicMPas 
SrKrK I n 2 O3 TgP«^5r-SPSffi$*fc 0 
[0 0 3 4] ±1E© ± 5 i-f^iS Lfc^©±T©«@ra 
(C N 2 5 0V, 5kHz ©^jS^HE^OTbfciri 
5, S«*ffiffi;^EL3g^»f&X#fc 0 

[0035] 8 ] lufetci, \&m<ow^^y y 

= VftKifcS&lfcfkfc. <t o X 2 0 0 0 AcDJiilJf:© S i o 

2 it*r»j*u, mmzTnnfe, mtwi^TWimm t 

Lfc 0 &k-, ^p-r^^fi—v i SfS i O x Sr5 0 
OOAItiU d©^fcl50keV ©^Mvi^-iC&P 
3i$^t/c^*-f^->'S:2 X 1 0 16 cn)-2© K-XXiiAL 

fc 0 :®sio x N y jk«\ a^©y y^77^-ig 

•C lanft UT^^—=^bfcHfc, APC 
VDfe(£j;oXJSI/¥2 0 0 0 A©s i o 2 JSlxMtu 
fc 0 -rx, f i#i^f8 0 OttMlLfcf 
ii, S i O x N y KJ; 9 l£v®a© I TOJSI& 2 0 0 0 

[0 0 3 6] _hte© J: 5 (cf^H Ufc*^© ITOlt-> 
^ylWltro&ll:, 3 0 0V, 0. 5kHz 

[0 0 3 7] 

(4. v-y n^t;-&«»©3S3t5l*Sr*t]^ Lfcffi^i: L fc© 

x% v- y 3 >-^¥##[H]as t ro-MRifc^e y y -> 2/ 9 

[BliB©«*feKH] 

[1211] *^0^©^l©*M«©*^5rf^-r5*fe 
Sr!ft?e-r 5 fc * ©B&lffSlll Xfc 5, 
[02] ^W©»l©|IWII«l©*^0*j««r*r* 

iffsiaxfoSo 

[13] *^?q©^2©*M#©^*^©«^^ 

[HI 4] E!3©§|l^b©3t©lJ9aiL.*©— MSr^f 
«B&#4^ElXfc5o 
[05] H13©lg^io©^©Sl9aL*©te©MSr^ 

[0 6] *38W©JB3©|Q6«*<7?EL*?-©#fiS«r^ 
1-BS»f®0Xfe5o 

1 S45©*® 

3 ffljg©rt£l5 
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